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Principle of excited state voltammetry
The principle of the electrochemical measurement of excited-state redox potentials is shown in Supplementary Figure 4 . Photoexcited species is generated upon absorption of a photon. In the photoexcited species, E 1 and E 2 indicate the lower and upper potentials, respectively. When the potential of the working electrode is between the highest occupied molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO), no redox reactions occur in the ground state. In the excited state, however, two opposite redox reactions, which are composed of the electron transfers from E 2 to the electrode (oxidation) and from the electrode to E 1 (reduction) occur at the same time. Therefore, the net current does not flow in this situation (Supplementary Figure 4a) . When the electrode potential shifted positively to E 1 level, the electron transfer from electrode to E 1 corresponding to the oxidation of photoexcited species cannot occur, whereas the electron transfer from E 2 to electrode can occur. Therefore, the anodic current flows and the resultant voltammogram gives the reduction potential of the excited state species, 
